reduced left ventricular end-diastolic volume. [1] [2] [3] [4] [5] [6] Since the compliance of the left ventricle is diminished and ventricular volume tends to be reduced, the possibility was considered that this reduction of compliance might impair left ventricular filling and thus alter the hemodynamic and clinical state in patients with IHSS. Accordingly, in order to determine whether there is any interference with left atrial emptying and left ventricular filling, the fall in pressure of the left atrial v wave following opening of the mitral valve (y descent) was examined in patients with IHSS, and the results compared with those in normal subjects, in patients with valvular aortic stenosis, and finally in patients with mitral stenosis, in whom the major hemodynamic abnormality is an impairment of left ventricular filling. Three characteristics of the left atrial pressure pulse were evaluated: (1) the absolute decline in pressure that occurred during the initial 0.1 sec of the y descent; (2) the mean rate of pressure fall of the y descent, calculated as the ratio of the v wave pulse pressure (pressure difference between the highest and lowest points of the v wave) to the duration of the y descent (Ry index) 8; and (3) the most rapid rate of pressure decline (maximum dp/dt) of the y descent. Results
In the normal subjects, the 0.1-sec y descent averaged 7.5 0.8 (SEM) mm Hg ( fig. 1 -dp/dt < 0.01 < 0.01 < 0.05 NS < 0.01 NS Abbreviations: N = normal; AS = valvular aortic stenosis; IHSS = idiopathic hypertrophic subaortic stenosis; MS = mitral stenosis; -dp/dt = maximum rate of fall of left atrial pressure; NS = not significant. (table 1) . In patients with mitral stenosis the y descent in 0.1 sec averaged 6.3 + 0.5 mm Hg, a value which was significantly greater (P < 0.01) than in the patients with IHSS, but not significantly different (P> 0.05) from that observed in patients with aortic stenosis and in normal subjects. Figure 2 illustrates the Ry index in the patients studied. In the normal subjects this variable averaged 63.6 + 6.1 mm Hg/sec, a value significantly greater (P < 0.01) than in patients with IHSS1, in whom it averaged 34.4 ± 2.6 mm Hg/sec, and in patients with mitral stenosis in whom it averaged 35.7 ± 3.4 mm Hg/sec (table 1). The difference between Ry indices in normal subjects and in patients with aortic stenosis, in whom this value averaged 49.0 + 5.8 mm Hg/sec, was not significant.
The most rapid rate of pressure decline (maximum negative dp/dt) averaged 128 + The maximum rate of pressure decline of the y descent (neg. dp/dt) in the patients studied. It was observed in this study that the y descent is also slowed in valvular aortic stenosis; the decline during the initial 0.1-sec interval and the maximum negative dp/dt of the y descent were reduced, suggesting that the compliance of the left ventricle is also diminished in this condition. It appears, however, that the massively hypertrophied ventricle in patients with IHSS is even less compliant than that of patients with valvular aortic stenosis. Thus, both the left atrial pressure decline during the 0.1 sec following the opening of the mitral valve and the mean rate of y descent were significantly lower in patients with IHSS than in those with valvular stenosis ( figs. 1  and 2, table 1) . Further, in patients with IHSS the pressure decline during the initial 0.1 sec and the maximum negative dp/dt of the y descent were significantly lower than in patients with mitral stenosis (figs. I and 37 table 1).
The finding that ventricular compliance in IHSS appears to be more abnormal than in valvular aortic stenosis is consonant with other observations. Thus, left ventricular end-diastolic volumes in patients with valvular aortic stenosis tend to be larger than in patients with IHSS and, indeed, may be greater than in nonnal subjects.3 4, 14-16 Further, mean left atrial and ventricular end-diastolic pressures tend to reach higher levels in IHSS than in patients with valvular aortic stenosis with a comparable severity of obstruction.2 These findings, taken together with the reduced systolic ejection fraction in patients with valvular aortic stenosis, suggest that the reduction of stroke volume which occurs in some patients with valvular stenosis results largely from inadequate ventricular emptying, while in patients with IHSS it is primarily consequent to inadequate filling of the left ventricle. 4 Although the mean left atrial pressure is elevated, the a wave dominant, and the y descent prolonged in each of the three conditions examined herein, only in mitral stenosis is there an absence of diastasis in the left Circulation, Volume XXXVII, January 1968 atrial pressure pulse during mid and late diastole ( fig. 4) . In IHSS and valvular aortic stenosis, ventricular filling, while slower than normal, does occur to an extent sufficient to fill the poorly distensible left ventricle and hence ventricular and atrial pressures usually rise during the latter half of diastole. The absence of diastasis with long diastolic intervals in the left atrial pressure pulse occurs characteristically in patients with mitral stenosis, as a consequence of the impaired filling of the normally compliant left ventricle.
It is appreciated that in patients with mitral stenosis, and perhaps in other conditions as well, the mitral valve may not open for a short interval after the peak of the v wave, that is, after the onset of the y descent.17 Thus, under these circumstances, the first portion of the y descent may be slightly less rapid than that which occurs after the valve opens, and the first portion might not be influenced by the size of the mitral orifice or the compliance of the left ventricle. However, this factor, which might result in a slight reduction of the pressure decline during the initial 0.1 sec and of the mean rate of the y descent, is generally of minor significance since this delay is generally of the order of only a few hundredths of a second. In addition, the maximum rate of pressure decline of the y descent, which occurred in the midportion of the y descent, well after the mitral valve had opened, was also examined in this study and the differences between the groups were similar in direction and degree to those obtained from the other characteristics of the y descent. tation of the thickness of the left ventricular wall, without a change in the compliance of each individual myocardial fiber. Compliance may also be reduced by an increased stiffness of the myocardial fibers themselves. While no definite choice between these two mechanisms can be made, it is relevant that in studies of isolated myocardium obtained from rats'8 and cats19 with experimentally induced ventricular hypertrophy, no abnormalities of resting length-tension relations were observed, when appropriate corrections were made for the thickness of the muscle. Since the left ventricular wall tends to be thicker in patients with IHSS than with other conditions,2' 20 perhaps the reduced compliance can be best explained by a simple increase in thickness of the left ventricular wall. Finally, it is possible that there might be interference with complete opening of the mitral valve by massive ventricular hypertrophy in patients with IHSS. This postulation that there may actually be obstruction to left ventricular inflow in IHSS is consonant with the view of Goodwin and his collaborators21' 22 that the enlarged septum may interfere with blood flow across the tricuspid and mitral valves.
In conclusion, the present investigation showed that the rate of left atrial pressure fall after the opening of the mitral valve and, presumably therefore, the rate of left ventricular filling are reduced in IHSS and valvular aortic stenosis in a manner similar to that observed in mitral stenosis. In contrast to mitral stenosis, inflow in the conditions associated with ventricular hypertrophy is attenuated by the decreased compliance of the thickened ventricular wall. Based on examination of the y descent, this diminution is most severe in IHSS and appears to contribute to certain hemodynamic abnormalities in this disease.
